Objective: Osteoarthritis (OA) is a problem causing functional disability and impairing quality of life. The presence of factors that may cause functional disability is important for OA patients. Therefore, we aimed to investigate the relationship between pain, muscle strength and lower extremity function in patients with osteoarthritis.
Osteoarthritis of the knee (OA) primarily affects the articular cartilage and the subchondral bone of the synovial joints in adults, its prevalence increases in accordance with the age and it is a more common musculoskeletal disease in women (1, 2) Patients with OA may experience joint pain on only one side of the body and it primarily affects the knees, hands, hips, feet, and spine (3) . When the cartilage wears out, it creates protrusions in the bones, abnormal areas of hardening, and fluid-filled areas within the bone marrow known as subchondral cysts. The pain is caused by the deformation of the bones and accumulation of fluid in the joints as the disease progresses. The pain is relaxed while resting and it's exacerbated by moving the joint or putting weight on it (4).
INTRODUCTION
Knee OA has a number of physiological and neuromuscular disorders that cause people's functional levels to change. Increased neuromuscular deficits, particularly impaired balance and proprioception, muscle weakness, decreased strength and joint pain, can affect postural control mechanisms and the ability to protect oneself against falling. Pain, loss of function and muscle weakness may be among the factors that increase physical disability. Impaired muscle strength and increased pain levels may be important causes of functional loss (8, 9) . In lower extremity arthritis, there is often a decreased level of muscle strength. There is a complex relationship between functional status, cartilage degeneration, and sensorimotor dysfunction that takes origin from muscles around the joint. Muscular weakness further increases functional deficiencies in patients with knee OA (10). It is very important to establish the relationships between muscle strength, pain and functional level for the treatment of OA cases and long-term quality of life.
Even though there have been studies on this subject, studies examining pain, muscle strength and lower extremity function and their relationship with one another are insufficient. For this reason, in this study, we aimed to examine the relationship between pain, muscle strength and lower extremity function in patients with osteoarthritis.
In patients with H0 osteoarthritis, there is no correlation between pain, muscle strength and lower extremity function.
In patients with H1 osteoarthritis, there is a relationship between pain, muscle strength and lower extremity function.
The ethics committee approval of this study was obtained from the Non-Interventional Clinical Research Ethics Committee of İzmir Katip Çelebi University (Decision No: 1, Date: 23.01.2019).
MATERIALS AND METHODS
This study included patients who admitted to the Physical Therapy and Rehabilitation Clinic and were diagnosed with osteoarthritis. The criteria for participation in the study were to be over 40 years old, to be diagnosed with osteoarthritis according to the American College of Rheumatology criteria, to have stage 1-3 symptomatic knee OA according to the Kellgren-Lawrence scale, to be able to walk independently on its own, to have no other pathology that could cause knee pain other than knee OA, to have no waist or hip pathology that could affect the knee, and to voluntarily participate in the study. The criteria for exclusion from the study are having undergone any surgical procedures in the last 6 months, having a chronic disease such as coronary heart disease, cancer, Chronic Obstructive Pulmonary Disease (COPD), uncontrolled hypertension, rheumatic disease and having to be included in any physical therapy program in the last 6 months, being morbidly obese (BMI > 40), having undergone arthroplasty, being exposed to advanced degenerative changes (stage 4), and having a cooperative dysfunction.
All patients that met the criteria for inclusion and agreed to participate in the study were informed in writing and verbally about the evaluation forms used and the "Informed Consent Form" was signed.
Measurements
In the detailed histories of the patients included in the study; physical characteristics such as age, height, body weight, body mass index (BMI); demographic characteristics such as gender, marital status, education level, occupation and their medical history including CV, family history and drug information will be recorded in the patient evaluation form Pain assessment of patients will be evaluated with the Visual Analog Scale, their muscle strengths will be evaluated with Hand-Held Dynamometer and the functional status of the patients will be evaluated with the Lower Extremity Functional Scale.
Visual Analog Scale:
It is a scale of 100 mm long horizontal line that determines the severity of pain, 0 mm meaning that there is no pain and 100 mm meaning that there is unbearable pain. People are asked to put a sign on this horizontal line indicating the severity of the pain they feel. The results are recorded in mm (11) .
Muscle Strength Test:
Measurements will be made by handheld dynamometer on the bed with hips and knees at 90º flexion, feet free, arms crossed over the chest and seated without support. People in the sitting position will be asked to lift and hold their leg up from the knee and their strength of holding the leg in this position against the device for 3 seconds will be measured. The same procedure will be done to measure the strength of holding the bent knee while the leg is bent in the sitting position. Right, and left knee extensor and flexor muscle strengths will be evaluated (12) .
Lower Extremity Functional Scale: The Lower Extremity Function Scale (LEFS) is a scale aimed at evaluating the functional status of patients with musculoskeletal dysfunction affecting the lower extremity. It consists of 20 items, each with five possible categories of numerical responses (0-4). Its validity and reliability were confirmed by Çıtaker et al. (13) .
Statistical Method
We used the G*Power software version 3.1.9.2 (Heinrich-Heine-Universit€at Deusseldorf, Deusseldorf, Germany) to determine the required sample size for this study and a medium effect size (0.50). We selected 58 participants with a power of at 95 % at an a level of .05, in our a priori power analyses.
The analysis of all the data obtained was done using the statistical program "SPSS 22.0 for Windows". Whether the data showed a normal distribution or not was examined with the Shapiro Wilks test. Continuous variables will be expressed as mean standard deviation or median (interquartile range) and categorical variables as percent (%). Correlation analysis will be evaluated by Pearson/ Spearman Correlation Analysis. The statistical significance level will be considered as p<0.05.
RESULTS
Socio-demographic characteristics, pain, muscle strength and lower extremity functional scale results of the individuals participating in the study were shown in Table-1. When comparing the knee muscle strength of the patients with OA and the ones who don't have OA, it was found that there was a difference between their extension muscle strength, while there was no difference between their flexion muscle strength. (p=,001, p=,580) (Table 2) When the relationship between the patient's muscle strengths was examined, it was seen that there was a relationship between the muscle strength of the knee with OA and the muscle strength of the knee with non-OA. In particular, there was a strong correlation between knee extension force with OA and non-OA knee extension force, and between knee flexor strength with OA and non-OA knee flexor strength (p<0.05). It was also found that the functional level of the lower extremity had a relation with activity pain and muscle strength (p<0.05), while it did not show any relation with rest pain (p>0.05). (Table 3) DISCUSSIONS In this study, the extensor muscle strength decreased especially in the knee joint with osteoarthritis, but there was no significant decrease in flexor muscle strength and that muscle strength in both knee joints was associated with each other and we also found that knee extension force with OA, in particular, had a high relationship with other knee extension force, and knee flexor strength with OA also had a high relationship with other knee flexor strength. We have also found that lower extremity function is adversely affected and the functional level is associated with activity pain and muscle strength.
In patients with knee osteoarthritis, the effect of muscle strength around the knee is an important factor as it affects the stability and load-bearing capacity of the knee joint (14) . Studies show that knee extensor muscle strength is generally decreased. In their study, Liikavainio and colleagues showed that quadriceps muscle strength decreased by 13-26% in male patients with knee osteoarthritis compared to healthy patients (15) . In their study of women with knee osteoarthritis, Riann and colleagues found that the group without osteoarthritis had a 22% higher quadriceps muscle strength (16) . Lewek and his colleagues evaluated the isometric quadriceps strength of 12 male and female knee OA patients with an average age of 52 and found that isometric quadriceps muscle strength of the knee with OA was low (17) . We've also found in this study that quadriceps muscle strength of the knee with OA decreased significantly compared to the other side muscle strength. Although there are studies evaluating quadriceps muscle strength in patients with OA, there are not many studies found to be evaluating hamstring muscle strength.
Essentially, in terms of stability and function of the knee joint, the hamstring muscle group is also an important muscle group. Hortobagyi and his colleagues found that muscle strength balance around the knee is important in patients with OA and should be investigated (18) . In their study, they found that the muscle strength of the hamstring was low at high speed. We found no difference between OA and non-OA muscle strength in this study. We believe that this is due to the fact that we have evaluated muscle strength at an isometrically stable point and that we could not show the effect of functional muscle strength. Furthermore, when we examined the relationship between OA and non-OA knee muscle strength, we found that knee flexion and extension muscle strength with OA were positively correlated with each other and with non-OA knee muscle strength. Considering that muscle weakness is a risk factor for OA (19) , it is possible that people with unilateral OA may increase the risk of developing OA over time due to decreasing muscle strength on the other knee, and therefore, the non-OA knee muscle strength should be taken into account in the treatment and preventive programs to be implemented.
Harrison conducted a study of patients with knee osteoarthritis in the 50-84 age range and found that the functionalities of the patients were affected (20) . In their study, Gürkan and his colleagues showed that knee osteoarthritis leads to a decrease in physical functionality and it affects the quality of life (21) . Similarly, Bacon and his colleagues conducted a study that showed muscle strength and function of patients with osteoarthritis were affected, that there was a relationship between muscle strength and function, and that the decrease in muscle strength adversely affected the function. In their study, Chun and his colleagues investigated the factors that affect physical performance and found that while muscle strength affects physical performance, pain does not (22) . There are different results in the literature on this subject. This study found that the lower extremity functions of our cases were affected. It was also found that lower extremity function is in positive correlation with muscle strength with and without OA, and that extremity function level lowered as the strength decreased. While at the same time, it was found that the lower extremity function had a negative relationship with the pain caused by the night and with activity and that the function was negatively affected and decreased as the pain increased. We think that the pain and muscle strength that affects the function are related to one another. Increased pain during activity can cause people to restrict their function sparingly due to increased pain and may adversely affect their function by resulting in a decrease in muscle contraction force. Over time, it is possible for people to avoid moving to control the increased pain caused by activity and that they move to a more inactive state by reducing their function, which can negatively affect their muscle strength and lower extremity function. In future studies, more detailed evaluations are needed to discuss these results.
High number of subjects and an objective measurement of muscle strength are the strengths of our study. This study has some limitations: 1. Only OA cases were taken and the comparison of OA and non-OA cases were made. The inclusion of a healthy control group in the study may produce better results for comparisons. 2. Muscle strength evaluation was carried out as an evaluation of isometric muscle strength in a static position. The dynamic or functional evaluation may be good for evaluating changes in muscle strength and their reflection on function. 3. In order to determine when muscle strength and function started in patients and how effective the duration is in these interactions, forming a subgroup based on complaints and diagnosis times might provide valuable information in terms of managing treatment programs.
Muscle strength is affected in patients with osteoarthritis and the side without osteoarthritis also affects muscle strength. At the same time, pain, especially during activity, also affects muscle strength and lower extremity function. When creating protective and therapeutic programs, the decrease in pain and muscle strength should be taken into consideration and it should be noted that the muscle strength in the healthy knee could also be affected.
